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aetiology, diagnosis, role and involvement of
physiotherapists in the treatment of repetitive
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investigation.
To determine the modes of treatment used
by physiotherapists in the management of R.S.I.
and to analyse their efficacy, a questionnaire
was designed.
Forty centres were surveyed and the results
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commonly encountered conditions, treatment
given, and physiotherapists' opinions on pre-
vention, patient education and further training
in RSI management was also sought.
An attempt is made to define the role of the
physiotherapist in the recognition, treatment
and education aspects of over-use injury, and
recommendations for further research and
physiotherapy involvement are presented.
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The term 'repetitive strain injury'
(RSI) encompasses a wide spectrum of
conditions which physiotherapists have
been treating for many years now. For
the purpose of this paper RSI is defined
as:
A general term for musculoskeletal
disorders resulting from repeated ex-
ertions and movements of body mem-
bers and/or with maintenance of con-
strained postures resulting in
abnormal fatigue, ache, discomfort or
pain and decline in work efficiency.
Although these disorders can occur in
nearly all load-bearing tissues of the
body, they are reported most fre-
quently in the tendons, muscles and
nerves of the upper extremity, shoul-
der girdle and neck.
With the coining of this cover term,
RSI, and simultaneous extensive media
coverage, an increasing awareness of
RSI has caused some degree of panic
in many Western Australian business
communities. More cases of RSI are
reported in Western Australia than in
any other state in Australia (Roy 1984).
As a result physiotherapists are being
confronted with increasingly more pa-
tients suffering from what is consid-
ered to be a new syndrome. Other
health professions are keen to special-
ize in this so called 'new disease' of
Western Society. It is important there-
fore that physiotherapists become
aware of the most effective prophylac-
tic and curative techniques for the
treatment of the various forms of RSI
and in so doing preserve and effectively
carry out their vital role in the man-
agement of RSI.
This study is aimed at surveying the
opinions of physiotherapists experi-
enced with and presently treating RSI,
to analyse the effectiveness of the var-
ious treatments being utilised in RSI
management and to define the role of
the physiotherapist in the recognition,
treatment and education of over-use
injury.
Literature Review
What is RSI?
RSI is far more complex than is gen-
erally realized although it is not a new
disorder. Basically it is a collection of
disorders affecting soft tissues (mus-
cles, tendons, ligaments and nerves)
and joints, which, in the past, have
been diagnosed as separate conditions.
Lucas (1984) summarizes RSI as
'a breakdown in the normal, harmo-
nious functional integrity of the mus-
culoskeletal system due to either too
much load on a normal system, or
normal or abnormal load on a deficient
system, involving a combination of
muscles, soft tissue, joints and the cen-
tral nervous system at cortical level'.
It results in pain, weakness, tightness,
altered movement patterns, anxiety and
depression, affecting domestic and so-
cial life as well as ability to work and
self-image.
Several authors (Wilson 1984, Rus-
sell and Fraser 1984, Store 1983) have
indicated that the name RSI is less than
appropriate, and illustrates a general
lack of understanding about the syn-
drome.
The term, RSI, has acquired com-
mon usage as a diagnosis in its own
right rather than being accepted for
what it is - an attempt at describing
a perceived mechanism of injury
(Awerbuch 1984).
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Wilson (1984 p. 307) suggests the
term 'over-use injury' to, be a more
useful and accurate name for the con-
dition. He states that 'over-use injuries,
in common with many other illnesses
and injuries arising in the course of
occupation may also be associated with
other activities away from work, in-
cluding housework, leisure and sport.
These may combine with occupational
factors making identification of a sin-
gle cause (occupational or non-occu-
pational) impossible.'
RSI has been reported from such
varied activities as violin playing, knit-
ting, Rubik's cube solving and video-
games playing. According to Reinstein
(1983) frequent repetitive thumb and
wrist movements during prolonged
videogames playing is an aetiologic fac-
tor in cause of tenosynovitis of abduc-
tor pollicis longus and extensor pollicis
brevis.
The bulk of the literature refers to
occupationally-induced RSI affecting
upper extremities, however over-use in-
juries to the lower extremities must also
be considered. As reported by Andrews
(1983) over-use syndromes of the lower
limbs are most commonly due to run-
ning. Errors in technique such as over-
training with high intensity workouts
make runners particularly vulnerable.
The outlook for complete recovery
is more favourable in the non-occu-
pational group as they are better able
to avoid injury by modifying or ceasing
activity when early symptoms appear,
and resuming at a more graded pace
when the symptoms subside (Browne
et af 1984).
Many of the current papers dealing
with repetitive strain injuries are not
truly scientific and of poor quality.
Some diagnostic criteria are widely used
and lack substantiation.
Aetiology
The exact cause of RSI is still not
clear. Walker (1979) suggests two hy-
pothetical causes for tenosynovitis:
• There is exhaustion of the supply of
lubricating synovial fluid as the
number of movements overwhelms
the secretory capacity of tendon
sheaths.
• Frictional heat generated by so much
activity breaks down the synovial
fluid producing a toxic inflamma-
tory by-product.
The current literature reveals that a
combination of common factors con-
tribute to the various forms of RSI.
The main contributing factors are gen-
erally related to the occupational en-
vironment, however the condition may
be aggravated by additional strain from
domestic duties. As pointed out by
Luopajarvi et af (1981), there is an
increased risk of RSI where there is a
combination of contributing factors:
• Repetitive high speed movements,
especially fingers, wrist and arm.
• Movements requiring excessive force.
• Unnatural, stressful and static pos-
tures of the body and/or particular
joints -
'Prolonged static postures pose the
risk of pains in the back, shoulders
and neck and result in stress leading
to mental and visual fatigue' (Maeda
1980).
• Prolonged static muscle load (occurs
when muscles are tensed without
movement of the limb involved) -
'Static muscle work is more fatiguing
than muscle contraction resulting in
movement, and may lead to diffuse
non-specific muscle strain' (National
Health and Medical Research Coun-
cil (NH & MRC) 1982)
• Excessively fast or jerky movements
or increased speed of work.
• Eye strain due to prolonged concen-
tration.
• New, unreasonable or stressful de-
mands placed on the individual.
• Lack of rest breaks or job rotation.
RSI is seen to develop in three re-
cognisable stages (Browne et af 1984,
Lucas 1984). Stages 1 and 2 are re-
versible but progression to Stage 3 may
result in chronic disability.
In Stage 1 there is early breakdown
of the musculoskeletal system with
tenderness over tendons, eg wrist, or
muscle belly soreness. Muscle imbal-
ances are already starting to establish
with some postural abnormalities pres-
ent. This results in aching and tiredness
of the affected limb which disappear
overnight. Work performance is not
significantly reduced at this stage.
In Stage 2 more areas of musculos-
keletal system are involved (elbow,
shoulder) and there are observable
physical signs of soft tissue reaction to
stress. Muscle imbalances are more es-
tablished and joint dysfunctions pres-
ent. Recurrent symptoms of aching and
tiredness fail to settle overnight, dis-
turb sleep and lead to reduced work
capacity.
By Stage 3 a great number of soft
tissues are involved and muscle imbal-
ances are well established. Nerve en-
trapment and myofascial pain syn-
dromes occur. Constant pain and
weakness even at rest becomes debili-
tating and depressing, leading to ina-
bility to cope with activities of daily
living.
In all stages rehabilitation is re-
quired, including advice, counselling
and support to prevent more general-
ized involvement and progression of
the disorder. Physiotherapy interven-
tion should begin in Stage 1. Success
of treatment depends largely on the
stage at which it is reported.
A survey of the literature shows that
RSI has been around for a long time,
being associated with manual work re-
quiring use of muscles and other soft
tissues or with maintenance of con-
strained postures. As far back as 1887,
Poore reported on 'conditions of the
hand interfering with performance of
professional acts, especially piano play-
ing' and in 1937, Howard described
the muscle lesions of peritendinitis cre-
pitans as caused by prolonged exertion
after unaccustomed work and resump-
tion of work after absence.
According to Fergusson (1970) the
majority of repetitive injuries in Aus-
tralian workers studied were of a non-
specific type with diffuse aching in the
whole limb and the name 'shoulder,
elbow, wrist syndrome' was suggested.
Research in Japan (Ohara 1976,
Maeda 1977) described a cervico-bra-
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chial disorder in supermarket operators
and similarly in Finland, upper limb
muscular syndromes in process work~
ers were reported (Kuorinka Koskinen
1979).
Although the bulk of literature refers
to incidence of RSI in repetitive man~
ual operators, especially factory work~
ers, since 1979 RSI has appeared to a
disturbing degree in clerical, sales and
other white collar occupations such as
keyboard operators (Australian Coun~
cil of Trade Unions/Victorian Trade
Hall Council (ACTU/VTHC) 1982).
Ohara (1976 p. 88) summarizes the
problems associated with mechaniza~
tion and automation which have led to
repetitive injury:
Physical workloads have been made
lighter but have resulted in increased
consistency of physical movements
with workloads concentrated locally
in parts of the body such as arms,
shoulders, lower back and eyes. The
working situation has an increased
workrate requiring performance of
monotonous tasks with increased at-
tention and patience.
Taylor et at (1982 p. 10) state that
'increasing work rates in association
with poor ergonomic design of the
workplace are the major factors re-
sponsible for repetitive injury'.
Taylor (1982) also suggests that in
Australia, migrant women tend to form
the largest group of those suffering
from the adverse effects of repetitive
tasks in their work.
However, there is little information
available on the prevalence or inci-
dence of RSI amongst the various oc-
cupations.
The Australian Physiotherapy As-
sociation (APA) (1985) states concern
over the large number and severity of
RSI cases reported within the Austra-
lian Public Service and within private
industry.
Clearly, there is a growing awareness
of the seriousness of RSI and how it
constitutes an awesome social, medical
and economic problem.
The literature indicates an accept-
ance of the need for a multi-discipli-
nary approach to the RSI problem with
the key areas being prevention, early
and accurate diagnosis and effective
management.
Prevention
Prevention requires careful analysis
of the workplace equipment, work
schedules and rates, working posture,
use of tools and design of tasks to
reduce physically stressful movements
and postures (ACTU/VTHC 1982).
The Standards Association of Aus-
tralia (1985) has prepared basic guide-
lines and recommendations for preven-
tion of RSI and the need for
appropriate training and work organ-
isation.
The APA (1985) defines three areas
of prevention that need to be consid-
ered:
Primary prevention directed at the
elimination of hazards to health be-
fore injury or illness occurs.
Secondary prevention is treatment of
symptoms and prevention of recur-
rences.
Tertiary prevention is concerned with
the rehabilitation of disabled persons
to maximize their functional capic-
ity. This includes modifications of
the workplace to accommodate any
residual disability.
It is generally agreed that prevention
programmes must be developed to
eliminate the risk of developing RSI in
the work situation.
The APA (1985) recommends that
more emphasis is needed on primary
prevention of musculoskeletal disor-
ders in the workplace, and that more
comprehensive rehabilitation pro-
grammes need to be set up to provide
tertiary prevention for RSI sufferers.
Peterson (1979) has found success
with a preventive approach to tendon-
itis, in the establishment of a pre-con-
ditioning exercise programme to de-
velop muscles that are unaccustomed
to repetitive work, and so eliminate
physical injury.
A prevention programme suggested
by Hymovich and Lindholm (1966) for
workers in the electronics industry in-
cludes the following:
• Analysis of hand movements that
had caused injury to try and develop
alternative methods of doing the
same work.
• Proper instruction and continued su-
pervision of each worker to prevent
errors being repeated.
• Use of spring suspension or coun-
terweight to make heavier tools eas-
ier to hold, and re-designing of tools.
• Job rotation.
According to Taylor et at (1982)
'Prevention involves proper ergonomic
design of the workplace, job rotation,
adequate rest breaks and assembly line
speed geared to the actual capabilities
of human beings.'
This is confirmed by Lucas (1984),
who points out that in industry, the
worker's muscles and joints are ex-
pected to perform tasks beyond those
of normal everyday activities, and
makes the analogy of an 'industrial
athlete'. In the same way that sporting
athletes are given excellent training and
conditioning to prevent injury and vital
physiotherapy treatment to manage
over-use problems, so to should RSI
sufferers be referred for physiothera-
peutic management.
Lucas (1984) summarizes the impor-
tant aspects of prevention of RSI:
• Close co-operation between em-
ployer, physiotherapist, occupa-
tional physician, ergonomist and in-
dustrial sister.
• Pre-employment assessment to de-
tect musculoskeletal abnormalities
and imbalances which may lead to
RSI.
• Ideal ergonomic environment.
• Institution of pause gymnastics,
warm-ups and stretches at work.
• Early detection and appropriate
treatment.
• Periodic prophylactic assessments of
workers for musculoskeletal dys-
functions.
• Phasing in of new workers and
workers returning from holidays,
sick periods or maternity leave.
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Shaw (1976) states that 'over half of
all industrial injuries are directly re-
lated to posture and body mechanics,
the area in which physiotherapists are
particularly interested and in which they
are qualified to implement preventive
action'.
Physiotherapists form an appropri-
ate group of professionals skilled in
assessing and evaluating the work task
and environment relationship and in
studying the deterimental effects on the
worker when conditions are not opti-
mal. This is because physiotherapists
have a basic knowledge of anatomy,
physiology, psychology, pathology and
disease, and particular expertise in
analysis of human movement.
The Health Department of Western
Australia (1985) has involved physio-
therapists in preventive management of
RSI, particularly in education, directed
at management, supervisors and em-
ployees. The factors associated with
prevention relate to posture, exercise
breaks and stress relaxation. A training
programme to teach participants how
to conduct an exercise break or pause
gymnastics has been devised and is
available to interested organisations.
Work station assessments are also per-
formed as part of the management pro-
gramme.
Roy (1984) has outlined a pro-
gramme aimed at preventing RSI in
VDU operators and instructing super-
visors in the need for prevention. Roy
suggests that it is necessary to establish:
• the extent of RSI In the working
population
• potential risk of developing RSI
• social and financial cost of RSI
• Medical treatment for those suffer-
ing RSI
• what can be done to produce an
effective preventive programme.
Basic steps in organisation of the pro-
gramme are seen as:
• ergonomic evaluation of the work
station and tool design
• task analysis
• job specification
• worker assessment
Work stations should be designed to
allow maximum freedom of movement
for the operator and prevent overload-
ing of small muscle groups and stress
on postural muscles being held in static
contraction (Elenor 1981).
The NH&MRC (1982) have taken an
ergonomic approach to design of the
work station and have made recom-
mendations regarding chair and bench
heights, footstools, task design and
posture. Since then the Standards As-
sociation of Australia have drafted a
set of guidelines and recommendations
for prevention of RSI (1985).
The NH&MRC (1982) also state that
to prevent RSI, muscles should not be
used repetitively at a mechanical dis-
advantage or at the limit of range of
movement. This is supported by Store
(1983) who points out that less stress
is placed upon joints and tendons act-
ing over a joint when the joint is func-
tioning near mid-range.
Particular actions and postures to be
avoided are static abduction of the
arms; repetitive wrist extension, pron-
ation, supination or ulnar deviation;
excessive pinch or precision grips; or
repeated shock loading to hand and
wrist.
To relieve static muscle imposed by
constrained work posture, there is a
need for job variation.
These factors are illustrated in a
study by Luopajarvi et af (1979) who
found that prevalence of RSI in as-
sembly line packers was significantly
higher than in shop assistants doing
variable tasks. The assembly line pack-
ers' work consisted of a static arm pos-
ture, grasping, and maximal extension
of fingers and lateral deviation of
wrists.
The ACTU/VTHC (1982) recom-
mends that by changing practices used
in the workplace and introducing job
rotation, rest breaks, periods of ad-
justment and training periods, repeti-
tive tasks will be made more acceptable
for the worker, with less likelihood of
development of RSI.
As Gutteridge (1981) points out,
over-use injuries are a preventable oc-
cupational health problem. Not only
in occupation, but for everyday life,
techniques have been recommended to
simplify activities of daily living and
reduce the amount of stress placed on
upper limbs (Cornally 1983).
Diagnosis and Treatment
In the past few years, there has been
marked improvement in diagnosis of
RSI as awareness of the syndrome has
grown.
Lack of specific pathological or
radiological features to support a di-
agnosis of repetition injury adds to the
inherent difficulty (Stuckey 1982,
Browne et af 1984). However, diag-
nosis should be based on a careful clin-
ical and occupational history, physical
examination and detailed assessment of
the musculoskeletal system by a
physiotherapist.
Key factors in successful manage-
ment are:
• early recognition and reporting of
symptoms
• prompt installation of appropriate
therapy
• avoidance of precipitating and ag-
gravating factors
• careful monitoring of return to work
including phasing-in period (Lucas
1984, Browne et af 1984, Store
1983)
Wilson (1984) points out that RSI
should never become chronic if recog-
nised early enough as an abnormal tis-
sue reaction to repetitive stress. Dobyus
et aJ (1972) also stress that early di-
agnosis and treatment and prompt use
of appropriate protective measures are
essential to prevent disability.
The approach to treatment in the
past by health professionals has been
too fragmented and there is little docu-
mented success with specific treat-
ments. According to Peterson (1978),
the general approach to treatment up
until now has been rest Gob restric-
tions, splinting), physiotherapy in the
acute phase, anti-inflammatory agents
and the possibility of surgery if these
are unsuccessful.
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A survey of patients with process
workers' arms revealed their treatment
included analgesics, immobilization
with splints or in plaster, ultrasound,
steroid injections, exercise, hot wax,
electro-therapy, surgery and rest (Tay-
lor et af 1982). The patients' response
to the treatments was that 'none at all'
had helped or 'rest' had helped some-
what.
The poor results are partly explained
by the fact that most patients were
chronic sufferers with intractable rep-
etition injury. Nevertheless they illus-
trate a genuine cause for concern and
the need for a uniform effective ap-
proach to both assessment and treat-
ment to be formulated.
Considerable success in treatment of
RSI has now been claimed using an
approach which combines various tech-
niques of manual therapy (Lucas 1984).
These techniques are taken from the
Nordic system of manual therapy which
bases its mobilizations and manipula-
tions on very strict biomechanical prin-
ciples encompassing muscles, capsules
and other soft tissues as an inseparable
part of the joint.
Other techniques from Cyriax, Janda
and Maitland have been modified to
suit the RSI patient.
According to Lucas (1984), effective
therapy includes some or all of: rest,
electrotherapy, splinting and strapping,
mobilizations and manipulations, and
exercises later. In the early stages of
treatment of irritable generalized RSI,
the correct electrotherapeutic modality,
proper splintage, and rest to reduce
pain and oedema and to aid relaxation
is essential before exercise or mobili-
zations are incorporated, otherwise
symptoms will be exacerbated.
The manual therapy techniques
found to be successful include muscle
stretching, soft tissue mobilisations and
transverse frictions. Paton (1978) also
reports success from treatment of ten-
osynovitis of the wrist with deep fric-
tions.
Lucas adds that if a patient's con-
dition is too irritable to introduce many
manual therapy manoeuvres, then there
is a place for splinting and strapping.
Splinting is important in very irrit-
able RSI patients to rest over-used
muscles and painful joints whose soft
tissues have been stressed through over-
use. The splint affords protection of
the affected area while allowing move-
ment in other parts. By restricting
movement of affected muscles, the
splint can also be used as a means of
assessment to tasks in the workplace
(Stuckey 1982). If the tasks cannot be
carried out while wearing the splint,
then they will inevitably cause recurr-
ence of injury on return to work and
need to be modified.
Stuckey (1982) advises that treat-
ment should not be carried out in iso-
lation and that it is important to look
at domestic duties as well as the work
area. Lucas (1984) also sees the need
to reduce the home load as vital if
treatment is to be successful. She also
reports that muscle relaxants, anti-de-
pressants or stress management may be
required to deal with other factors such
as insomnia, depression, tension or
financial pressures. Stone (1983) sup-
ports the benefit of relaxation therapy
and muscle relaxants in treatment.
The role of exercise in treatment of
RSI is in strengthening weak muscles
and improving endurance. Lucas (1984)
has found graded isokinetic exercise
and hydrotherapy to be most useful,
and a carefully thought out home ex-
ercise regime much needed.
The Health Department of Western
Australia (1985) reports involvement of
physiotherapy in a rehabilitation pro-
gramme for Stages 2 and 3 RSI with
success from relaxation, stretching and
hydrotherapy.
Taylor et af (1982) discourage com-
plete immobility and advise mild active
exercises of the arm, wrist and fingers,
while Wilson (1984) and Paton (1979)
go so far as to suggest patients should
be kept in the work environment and
under activity-oriented treatment while
total assessment is made.
A study by Ferguson and Duncan
(1976), on a trial of physiotherapy for
symptoms in keyboard operators,
showed improvement of occupational
cramp and myalgia in most workers.
Considerable improvement was related
to treatments such as active exercises,
Proprioceptive Neuromuscular Facili-
tation techniques and correction of
posture.
Sheldon (1972) compared various
forms of therapy for treatment of
shoulder pain and found physiotherapy
reduced the time taken for improve-
ment to occur by approximately two
weeks.
In treatment of tension neck syn-
drome, Valtoren (1968) found deep
heating and massaging of spastic mus-
cles and relaxing exercises gave good
results. Valtoren considered physio-
therapy an effective means of treat-
ment, as against excessive use of an-
algesics often seen in these patients,
with no sustained benefit. Walker
(1979) also describes the undesirable
over-use of anti-inflammatory drugs,
analgesics and inappropriate surgery in
treatment of RSI. Medication and rest
alone are insufficient because although
they may relieve the symptoms, they
do not reverse the distorted biome-
chanics and disrupted musculoskeletal
system (Lucas 1984). It is the physio-
therapist who is skilled in examining
the musculoskeletal system in minute
detail, making a diagnosis as to the
cause of symptoms and treating with
appropriate techniques.
A team network approach to treat-
ment of RSI is essential if success is to
be achieved. Each specialist in the team,
having their own particular skills and
expertise in combination and close co-
operation, would be a powerful influ-
ence in minimizing, detecting, assessing
and successfully treating RSI.
Investigation
To investigate the role of Western
Australian Physiotherapists are taking
in the management of RSI, a survey
in the form of a questionnaire (Ap-
pendix) was conducted.
This involved forty centres, includ-
ing private practices and public and
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Table 1:
Conditions most frequently
encountered
be indicative of any particular dura-
tions: 60070 of patients treated suffer
recurrent episodes (SD = 14.1).
Eighty-four per cent of physiothera-
pists questioned are familiar with pause
gymnastics and include it as an essen-
tial part of their patients' preventive
education and self-management.
The majority of centres, 840/0, in-
dicated a need for a kit, including au-
dio-visual and pamphlet material on
the subject for patient education.
All 3 VARIOUS
OF COMBINATIONS
OF
50.0
28.9
10.5
39.5
44.7
42.1
5.26
PercentageCondition
Tendonitis
Tenosynovitis
Myositis
Carpal Tunnel
Syndrome
Other (Cervical
origin,
T4 Syndrome,
Capsulitis)
Tendonitis +
Myositis +
Tenosynovitis
Various
Combinations of
Above 3
Conditions
CONDITIONS
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100
90
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Figure 1: Conditions most frequently encountered.
electrical modalities (ultrasound and
interferential) were again the most
widely used with mobilizations and
both passive and active movements
being employed. In the chronic stage,
active exercise and mobilizations were
the principal treatment, with electrical
modalities, passive movements and
stretches used to a lesser extent. Hot-
packs were also a frequent treatment
technique in this stage.
Other treatments employed were wax
baths and massage, in all stages. TENS
was used in acute and sub-acute stages.
Hydrotherapy, shortwave, microwave
and deep frictions were employed in
sub-acute and chronic stages (see Table
2 and Figure 2).
All patients seeking treatment did so
because of pain. Other reasons in-
cluded loss of function 36.8070, stiff-
ness 13.20/0, and muscle weakness 80/0,
presenting in various combinations.
Physiotherapists also recognised a psy-
chological component together with the
above symptoms in 10070 of patients.
Sensory loss was a symptom in a mi-
nority of cases, 2.6070 (see Table 3 and
Figure 3).
The average time required for re-
covery was too variable in all stages to
Results
Of the forty centres surveyed, 73.70/0
were private practices, 21 % were hos-
pitals and in 5.3 % physiotherapists
were servicing a private practice and
hospitals. In response to question two
concerning involvement in the treat-
ment of RSI patients 95% replied yes
and 50/0 no.
According to the survey, the number
of patients seeking treatment is increas-
ing in 550/0 of centres. It was found
that 870/0 of the centres surveyed treat
approximately ten patients per week,
8070 treat between ten and thirty pa-
tients, with the remaining 50/0 treating
more than thirty patients each week.
Of RSI sufferers treated, 850/0 (SD
= 20.4) have work-related conditions.
The conditions most frequently en-
countered were: tenosynovitis affecting
44.70/0 of patients, myositis affecting
42.1070 and tendonitis affecting 39.50/0:
5.260/0 of patients suffer carpal tunnel
syndrome, with 28.9070 seeking treat-
ment for other conditions such as cap-
sulitis, T4 syndrome and conditions
originating from the cervical spine.
Fifty per cent of all patients suffer
various combinations of tenosynovi-
tivis, tendonitis and myositis (see Table
1 and Figure 1).
The treatments most widely used and
reported to be the most effective in
each stage are as follows. In the acute
stage, electrical modalities such as ul-
trasound and interferential were most
commonly used. Cryotherapy, splint-
ing and passive movements were also
widely utilized. In the sub-acu\e stage,
private hospitals in both country and
metropolitan areas. Of tbese, only two
centres were not treating RSI sufferers.
The centres selected were:
• All of the major teaching hospitals.
• Private practices chosen at random
from the Australian Physiotherapy
Association's list.
• Private hospitals selected at random
from a list.
The results were collated and are now
presented.
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Discussion
No significant trend was observed
concerning whether the number of pa-
tients currently seeking physiotherapy
treatment is increasing or decreasing.
However, an increase has been re-
ported over the past twelve months by
some centres.
Of those people seeking treatment,
the vast majority suffer work-related
conditions. Due to this fact, there is a
need to modify assessment and overall
treatment to the work invironment, eg
assessment of the influence of work
station layout on posture; modification
of relaxation techniques which can be
adopted by the worker in the work-
place.
The most commonly encountered
conditions were tenosynovitis, tendon-
itis and myositis, with half the number
of all patients suffering these combi-
nations, which highlights the multi-fac-
eted nature of RSI. These well localized
conditions are well recognized by
physiotherapists however, there are
cases of referred symptoms distal to
the pathological site which need to be
considered. Treatment to the apparent
site gives only short-term symptomatic
relief and does not affect the source of
pathology, eg spinal origin.
On the basis of the wide range of
therapeutic techniques used in RSI
management, it seems that different
treatment techniques are necessary for
the treatment of differing clinical pres-
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Table 2:
The treatment modes utilized in the various stages of repetitive strain
injury (% of centres)
Figure 2: The treatment modes utilized In the vanous stages of repetitive strain
injury (% of centres).
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PAIN STIFFNESS MUSCLE SENSORY DEFORMITY lOSS OF PSYCHOlOGICAL
WEAKNESS DIST FUNCTION
Figure 3: The most common reasons for seeking treatment.
REASONS FOR SEEKING
for success in its prevention, minimi-
zation, early and accurate detection and
effective treatment. Better liaison is
needed between health professionals to
ensure the most effective and efficient
patient care is provided.
The physiotherapist is a vital mem-
ber of the team, skilled in assessing
and evaluating the effects of the work
task and environment, minutely ex-
amining the musculoskeletal system,
diagnosing and treating the total mus-
culoskeletal syndrome to reverse dis-
torted biomechanics.
Prevention programmes are needed
to eliminate the risk of developing RSI
in the work situation. Pause exercises
instruction, rest breaks and job rota-
tion have already proved successful in
minimizing and helping to prevent RSI,
however, co-ordinated research is re-
quired to determine the effectiveness
of all intervention programmes.
More emphasis is needed on primary
prevention of musculosketal disorders
in the workplace and more compre-
hensive rehabilitation programmes need
to be set up to provide tertiary pre-
vention for RSI sufferers. Correct er-
gonomic set-up provides the musculos-
keletal systems with an ideal external
enviroment for maximal function with
minimal stress and strain.
Early recognition and reporting of
symptoms and prompt referral for
therapy are essential for successful
management. Aggravating factors need
to be avoided and return to work care-
fully monitored to prevent recurrence
or progression to advanced stages.
The psychophysiological aspect be-
comes obvious in the chronic stage of
the syndrome when there is an appar-
ent lack of physical sources of pain.
The patient is physically debilitated and
suffering pain from movement dys-
function, muscle spasm and tension,
despite drug therapy, and has a sense
of hopelessness concerning the pros-
pects of recovery.
Physiotherapeutic management is re-
quired to mobilize the affected tissues
of the body and treat dysfunction.
Patient education concerning preven-
TREATMENT
t A videotape and complementary brochures entitled
'Work, Wear and Body Care - Questions and answers
concernmg Repetition Stram InJury' are avallable from
the W A Branch of the A P A, 2/27 York Street,
Subiaco
episodes, indicating that the cause of
symptoms has not been removed. Man-
agement therefore also should include
patient education, stressing a personal
responsibility to ensure correct posture
in the workplace and at home is main-
tained, adequate rest breaks are taken,
correct techniques are employed, eg
correct typing technique and relaxation
techniques are used.
Increasing patient awareness of pre-
ventive actions is seen as the most
effective means of managing this con-
dition and therefore should be empha-
sized. Audio-visual material has been
made available with this aim in mindt.
Conclusions and
Recommendations
RSI is a complex group of disorders
of soft tissues and joints, resulting from
a breakdown in normal function of the
musculoskeletal system.
RSI is a problem requiring a co-
ordinated multi-disciplinary approach
13.2
8.0
2.6
0.0
36.8
10.0
100.0
70
60% OF
entations. Electrical modalities were
found to be an extensively used tech-
nique in all stages of management.
Some therapists felt the use of this
form of treatment was abused and not
necessarily justifiable to the nature and
stage of the condition.
Visual signs of RSI are not a com-
mon feature, with pain being the major
complaint. The reported psychological
component may be related to this fac-
tor, along with the effects of work-
related and personal stressors.
As already stated, the average time
required for recovery is highly variable,
being dependent on the individual. Re-
covery is often set back by recurrent
10
20
PATIENTS 50
100
90
80
Stiffness
Muscle Weakness
Sensory Disturbances
Deformity
Loss of Function
(A.D.L.)
Psychological
Pain
Table 3:
The most common reasons for
seeking treatment (0/0 of patients)
Reason Percentage
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tive measures and stress management
should also be included in the overall
management. Physiotherapists may use
a wide range of treatment techniques,
as required for the individual patient.
Various treatments, as indicated from
the survey, were reported to be suc-
cessful in differing stages of RSI man-
agement. In the acute stage, electrical
modalities, cryotherapy, splinting and
passive movements were found to be
effective. In the sub-acute stage, elec-
trical modalities were again widely used
with mobilisation and both passive and
active movements being employed. In
the chronic stage active exercises and
mobilisations were the principle treat-
ment, with electrical modalities, pas-
sive movements and stretches used to
a lesser extent. Other treatments which
may be employed were wax baths and
massage in all stages; TENS in acute
and sub-acute stages; hydrotherapy and
deep frictions in sub-acute and chronic
stages.
Presenting signs and symptoms vary
considerably so no set regime of treat-
ment is likely to be effective. Each
patient must be treated according to
their individual needs.
It is important that physiotherapists
become aware of the most effective
prophylactic and curative techniques
for the treatment of the various forms
of RSI and in so doing, preserve and
effectively carry out their very vital role
in the management of RSI.
References
Andrews J (1983), Over-use syndromes of the
lower extremity, CI,mcal Sports Medlcme, 2(1),
137-148.
AustralIan Council of Trade Umons/VlctorIan
Trade Hall CouncIl (1982), OccupatIOnal Health
and Safety Umt GUidelmes for the PreventIOn
of RSI, Trade Hall, Carlton, Australia.
Australian Physiotherapy AssociatIOn (1985), A
SubmiSSIOn to the Task Force on Repetition
Stram Injury m the Australian Public Service,
Perth, Western AustralIa.
Awerbuch M (1984), Repetition Strain InJunes:
Letter, The Medical Journal of Australia, 140
(12), 741.
Brown DA and Beaumont PE (1984), Repetition
Strain Injuries: Letter, The Medical Journal of
Australia, 140 (12), 741.
Browne CD, Nolan BM and Falthfull DK (1984),
Occupational repetition stram mJunes GUlde-
hnes for diagnOSIs and management, The Med-
Ical Journal of Australla, 140, 329-332.
Cornally S (1983), RepetltlOn Stram InjUries -
Actlvltles of Dally Llvmg SimplificatIOn Tech-
mques to Aid m Pam Relief, Royal South Syd-
ney Hospital 0 T Department, Zetland, New
South Wales
Dobyus JH, Obnan ET, Lmschled RL et al (1972),
Bowler's thumb diagnOSIs and treatment A re-
view of 17 Cases, The Journal of Bone and
Jomt Surgery, 54A, 751.
Elenor RC (1981), TenosynOvltlS and Other Rep-
etitIOn InjUries of the Upper Limb' A Report,
Central Planmng and Research Umt, NSW De-
partment of IndustrIal Relations (UnpublIshed)
Ferguson D (1970) Repetition mJunes 10 process
workers, The Medical Journal of Australia 2,
408-412.
Ferguson D and Duncan J (1976), A tnal of
phYSiotherapy for symptoms 10 keyboard op-
eratmg, The A ustrallan Journal of PhysIO-
therapy, 22 (2), 61-72
Guttendge J (1981), Over-use problem. A pre-
ventable occupatIOnal health problem, Impact:
Australlan Socwl Welfare, 11, 10.
Health Department of Western AustralIa (1985),
PhYSIOtherapy mvolvement m the Management
of RSI, Perth.
Howard NJ (1937), Pentendomtls crepltans: A
muscle effectIve syndrome, The Journal ofBone
and Jomt Surgery (Br) 19 (2), 447-459.
Hymovlch L, Lmdholm M (1966), Hand, WrIst
and forearm mJunes - the result of repetitive
motions, Journal OccupatIOnal Medlcme, 8 (11),
573-77.
Kouonnka I, and Koskmen P (1979), Occupa-
tIonal rheumatIc dIseases and upper lImb stram
10 manual Jobs 10 a lIght mechamcal mdustry,
ScandmaVian Journal of Work EnVironment &
Health,S, Supp. 3, 39-47.
Lucas A (1984), A Cllmcal Approach to Assess-
ment and Treatment of RSI, Perth, Conference
Proceedmgs
LuopaJarvl T, Kuormka I and Virolamen M (1979),
Prevalence of tenosynovitis and other mJunes
of the upper extremities 10 repetitive work,
Scandmavlan Journal of Work EnVironment &
Health,S, Supp. 3, 48-55.
Maeda K (1977), OccupatIOnal cervlcobrachlal dIS-
orders and Its causatIve factors, of Journal of
Health Ergology, 6, 193-202.
National Health and Medical Research CouncIl
(1982), OccupatIOnal Health GUide on Repeti-
tIOn Stram InJUries, AustralIa.
Ohara H, Aoyama Hand Itam T (1976), Health
hazards among cash register operators and ef-
fects of Improved workmg conditIons, Journal
of Human Ergology 5, 31-40.
Paton HO (1978), TraumatIc tenosynovltls of the
wnst, British Medical Journal, 1 (6116), 789.
Peterson RH (1979), PreventIOn: A new approach
to tendomtIs, OccupatIOnal Health Nursmg,
May, 19-20.
Poore GV (1887), Climcallecture on certam con-
ditions of the hand and area WhICh mterfere
with performance of profeSSIOnal acts, espe-
CIally planoplaymg, British Medical Journal 1,
441-448.
Remstem L (1983), De Quervams stenosity teno-
synovitis in a vIdeogames player, Archives of
PhySical Medlcme and RehabilitatIOn, 64 (9),
434-5.
Roy 0 (1984), RepetItIOn Stram Injury - A Pre-
vention Programme for Operators and Super-
visors Usmg Visual Display Umts, Department
of 0 T, WAIT
Russell R and Fraser G (1984), RepetItion Stram
InJunes' Letter, The Medical Journal of Aus-
tralia, 140 (12), 740
Shaw IF (1976), PreventIve phYSIotherapy 10 10-
dustry, The Australian Journal of PhysIO-
therapy, 22 (1), 27-31
Sheldon PJH (1972), A retrospective survey of
102 cases of shoulder pam, Rheumatology &
PhYSical Medicme 11 422-427
Standards ASSOCIatIOn of AustralIa Committee of
Human Factors (1985), Australian Standard for
PreventIOn of RepelltlOn Stram InJUries, Perth
Stone WE (1983), RepetItion stram IOJunes, The
Medical Journal of Australia, 2, 616-618
Stuckey R (1982), Ergonomics, rehabilItatIon of
repetItIve stram, Ergonomic Semmar
Taylor R, Gow C and Corbett S (1982), RepetItIon
mJury 10 process workers, Commumty Health
Studies, 6 (1), 7-13.
Valtoren EJ (1968), The tenSIOn neck syndrome,
ItS aetIOlogy, chmcal features & results of phys-
Ical treatment, Annals Mediclane Internae Ven-
mae 57, 139-142
Walker J (1979), Tenosynovitis: A cnpplIng new
epidemiC 10 mdustry, New Doctor, 13, 19-21.
Wilson FR (1984), RepetitIon Stram Injury; Letter
The Medical Journal of Australla, 140, 307-
308.
178 The Australian Journal of Physiotherapy. Vol. 32, No.3, 1986
Physiotherapy Management of Repetitive Strain Injury
Appendix
This is a questionnaire compiled by a group of third year physiotherapy students, investigating the role of physiotherapists
In the management of the RSI patient. We would be grateful if you would complete this form. All answers are strictly
confidential.
For the purpose of this questionnaire, the following definition will apply:
Repetition Strain Injury (RSI), a general term for disorders of the soft tissues, resulting from repeated exertions and
movements of body members. Although these disorders can occur in nearly all load-bearing tissues of the body, they
are reported most frequently in the tendons, muscles and nerves of the upper extremities.
Where are you currently working?
Have you been treating RSI patients to date?
If yes, are numbers increasing?
How many RSI patients do you treat per week?
1.
2.
3.
4.
5.
6.
7.
private practice
public hospital
private hospital
both
yes 0
yes 0
less than 10
10 - 30
50 - 100
100+
Of these patients, how many have work related conditions?(indicate approx. 0/0)
What condition is most frequently encountered? tendonitis
carpal tunnel syndrome
*tendonitis + tenosy-
novitis + myositis
What treatments have you used for different stages of RSI?
(tick appropriate columns)
o
o
o
o
o
o
o
o
o %
o
o
o
no 0
no 0
tenosynovitis
myositis
other
various combinations
of *
o
o
o
o
Acute
Mobilizations/Manipulations .
Active Exercise .
Passive Movement .
Massage .
Splinting .
Hydrotherapy .
Cryotherapy .
Hotpacks .
Shortwave .
Microwave .
Wax .
Other electrical modalities -
U.S.
,nterferential
T.E.N.S.
8. Wh ich treatment/s do you fi nd most effective?
Acute
Mobilizations/Manipulations .
Active Exercise .
Passive movement .
Massage .
Splinting .
Hydrotherapy .
Cryotherapy .
Hotpacks .
Shortwave .
Microwave .
Wax .
Other electrical modalities - U.S .
H.V.; Interferential .
Sub-acute
Sub-acute
Chronic
Chronic
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9. What is the most common reason for seeking treatment?
Pain 0 Muscle Weakness 0 Deformity 0 Psychological 0
Stiffness 0 Sensory Disturbances 0 Loss of function (A.D.L) 0
10. What IS the average time required for recovery? (tick appropriate columns)
less than 1 month .
1 - 3 months .
3 - 6 months .
6 months + .
Acute Sub-aoute Chronic
11. How many patients suffer recurrent episodes of RSI?
12. Is this related to increased employer awareness of RSI and preventive action?
13. Are you familiar with pause gymnastics?
14. Is this included in your patient education?
15. Do you see pause gymnastics as an essential part of the patient's long-term management?
(indicate appox. 0/0) 0 %
yes 0 no 0
yes 0 no [J
yes 0 no 0
yes 0 no 0
do not know 0
16. Do you think a kit on RSI management, including video and pamphlet material would be useful? yes 0 no 0
17. Do you see a need for any further training in the management of RSI?At under-graduate At post-graduate level 0
(tick appropriate box) level 0 Both 0 Neither 0
18. If yes, what do you think IS necessary in the area of:
i) pathology .
i1) assessment .
iii} treatment .
IV) prevention .
Your participation in this questionnaire is very much appreciated.
Thank-you.
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